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© A method for fabricating a semiconductor device 
includes the steps of forming an interconnect metal 
film (33) on an insulating layer (32) and forming, on 

a sja'-„v;e c: t-a ints-^c^'Vi^t metal fi-m. a first in- 
f ^'-- ' m ;rr--'sC "• ^-S^N. T *•? ins j : at- 

;:x ' *v !:w ■:•/■;•;:!■.•■;:'. fs ir r: i?.3*. are 

. : j; a ;v:* v:: "Vm £ ov/?r inUr-O^n- 

rrz: '.22Ai. 0:*. the rs£u?: ; :*^ £ur;5ce. a second in- 
sulating Hm (35) having a polishing rats higher tnan 
t::at v * : -o : ; rst insulting filn* (3-i) «s formed. The 
v-'i-v ^.-f^o so::^:: Ir-.sulatfng Sim (35) is' 

: iry '-. ":r*.tW:_:£l i 1 !? :".*i!V *tV pC$iS**Vl'Cj £**0* 

co^i vs: ti^ fVst insuic&ng film i34} as a stopper. 
Then. C". tho resulting surface, a t'^ird insulating film 
(33) is formed. According to ons embodiment, the 
first insulating UUr\ (3-J) us-od as the stopper remains 
on th© iov/er interconnect (33A) but not between 
adjacent interconnects and. according 10 another 
embodiment, such film (34) is completely removed 
by etching. Thus, an increase in the capacitance 
between the interconnects is prevented and any 
stress migration therein is suppressed. 
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BACKGROUND OF THE INVENTION 
(1) Field of the Invention 

The present invention relates to a method for 
fabricating a semiconductor device, and more par- 
ticularly to a method for fabricating a semiconduc- 
tor device in which an intorlayer insulating film in a 
:nu!li-level interconnection structure is flattened or 
p!ar.arized. 

(2 1 Description of the Related Art 

With an increased need for highly dense multi- 
level interconnections in a semiconductor davice, 
there is a stronger requirement for an inter layer 
insulating film formed between metal interconnect 
layers to be perfectly flat and planar. In an attempt 
to meet such requirement, there has been pro- 
posed a method whereby a surface of the inter- 
layer insulating film is polished by a Chemical 
Mechanical Polishing process (hereinafter referred 
to as "CMP process") which is a mechanical 
polishing process using a chemical agent. Figs. 1A 
through 10 are for showing an example of such 
process. Fig. 1A shows a state in which, after an 
aluminum interconnect layer 13 is formed in a 
predetermined pattern as a lower interconnect layer 
on a surface of an insulating film 12 on a semicon- 
ductor substrate 11, a plasma silicon oxide film 
(hereinafter referred to as n P-SiO film") 14 is 
formed as an interlayer insulating film. Then, the P- 
SiO film 14 is subjected to polishing of the CMP 
process i;^ sv^mc a made fiat as shewn in 
Fig. \U. "P'oo^cr. tho::;;N* *'-it s in VVj J*av/- 
irvgs. a!-.irtv**.:m iM?*r.. ;»:r'*r:: iayer if. f--*:^ecl as 

i:ppo- in:-5:-"nnoct lay--**' *-' is completes the 
f2:>ri cation of s :?vj!ti-leve< interconnect structure. 

In a surface p!anariz--.:ion technique using the 
CMP process, it Is necessary that the polishing or 
;.-.f? ;! "5 - ; p " s 0 fi; ' r: i-; ' M stepcoc o:- exact 
t':-iing -Mv.r. i\ reached a certain prcdst^mined 
t!«:c-:nessi Hov.-ovo'. it is difficult to know and deter- 
mine the ©/.act timing for stopping the polishing. If 
the amount of the polishing is excessive, the lower 
aluminum film 13 may be polished thereby reduc- 
ing the thickness thereof as seen in Fig. 1C. On the 
contrary, if the amount of the polishing falls short, 
the P-SiO film 14 becomes too thick, as seen in 
Fig. 10, in which case a step or uneven surface 
topography is not satisfactorily removed with a 
result that the surface planarization is insufficient. 

In the conventional method described above, it 
has been the practice to determine the amount of 
polishing from the time converted and calculated 
from the polishing rate of the insulating film con- 
cerned. This involves a problem in that no appro- 
priate polishing can be achieved when there is a 
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change in the polishing rate itself. 

As a way to solve the above problem, there 
has been proposed a surface planarization tech- 
nique which utilizes an insulating film having a low 
polishing_rate. That is. as-shownjn Fig. 2A, after an 
aluminum, "interconnect layer 23 x is formed in a 
predetermined pattern a'i a lower interconnect on a 
surface of an insulating film 22 or. a semiconductor- 
substrate. .21. a pfasrna sHicc* nitride fi:-r 
(hereinafter ro'.wrot to as JP-Sif i : *")_ZA.j^z;~ 
interlayer insula'ir.g film*fTa\^p^^!J. r / polishjrg ratj; 
is deposited to a thickness of 6.3 urrTEy £ 

Plasma-assisted Chemical Vapcr Depcsitic: 
(PCVJ2j.cn the overall surface of t ; *c- device. The*, 
the "P-SiO film 25 is deposited :: a thickness z : 
abcui f5"um on the P-S-M film 24 by the PCVD 
process. 

Thereafter, as shown in Fig. 2B. the cvera:: 
surface cf the resulting films is polished. The 
polishing rale of the P-SiN film 24 t'-.en is about 15 
that of the P-SiO film 25 so that, when the polish- 
ing raschas a point where the P-S:N film 24 ex- 
poses its portion having a step t^ein. the cvera" 
polishing rate is lowered. For i:: s reason, ever. 
when there is a slight error in the polishing time, it 
is possible to avoid the exposure and polishing cf 
the aluminum interconnect layer 23 caused by the 
extended polishing time. 

As shown in Fig. 2C, on the ^tire— surface 
pfanarized as described above, a P-SiO filmj>6./is 
deposited to a thickness of aboufVs^Trflo form 
an interlayer insulating film. Then, as shown in Fig. 
20. this interlayer insulating fil— 26 : s pr;vio : :-:: 
wi'Sr r. tore uc'v^io .v*d c.r upper ^-r-'-vjin est:-"- 
2~ it \yr-r.$ l^'^:. *vvj :-- : s :: " **■:* :he : - 

1:\ the aboy^j^wf-rt^ ' -»Wza:- 

technique. \to £P.-3i# V^TT^ u: zxt as a s:=p ; : •:- 
when the <P-SiO filrr 25_^ po!:s-~o i:y tns CK\r 
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process. The use o^'Fo P-S ; M f" 
t : vi way has ;*:**iosvJ. f;.** : ■ v. i- Ja::^- 
iviib" Patent Appl-ci^ ::: KV<<; ;*v. ::■ ilz. S-: 
62-2S6344 and Kc-'-cal Pyblica'.: : N:. S'r: Cc- 
207153. Howovsr,'lhe examples -sc^od ir inzs-: 

45 publications relate to fie use of r= P-S N fiir-. as a 
stopper when a mats* is polished. 

Thus, conventionally, for maV-.g the interlays* 
insulating film flat, the P-SiN film ^as boon used as 
a stepper in the CMP process. Hc-.vever, since the 

so P-SiN film is formed in the entire surface area that 
includes the aluminum interconnects, the P-SiN 
film remains between adjacent interconnects after 
the completion of the multi-level interconnect struc- 
ture. The dielectric constant of the P-SiN film is as 

55 large as about 8 so that line capacitance between 
the interconnects in the completed interconnect 
structure becomes large accordingly, and this pos- 
sibly results in the deterioration of operation char- 
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acterislics. that is. the slowing of operation speeds 
in a semiconductor device. 

Also, since the stress in the P-SiN film is large, 
the aluminum interconnects receive stresses in the 
course of, for example, a subsequent thermal pro- 5 
cess or accelerated test, and this leads to a prob- 
lem of the so-called "stress migration" in which a 
void c a break is caused to occur in the aluminum 
intorccn-vj'ts. 

in 

It is therefore, an object of the present inven- 
tion to overcome the problems existing in the prior 
art and *d provide an improved method for fabricai- is 
ing a so:r.i inductor device in which an intertayer 
insulating Mm is planarized and which, is consti- 
tuted by a highly reliable multi-level interconnect 
structure. 

It is another object of the invention to provide a 20 
method for fabricating a multi-level interconnect 
structure which is capable of suppressing an in- 
crease in ;he capacitance between interconnects 
and also an occurrence of stress migration therein. 

According to one aspect of the invention, there 25 
is provided a method for fabricating a semiconduc- 
tor device having a multi-level interconnection 
structure, the method comprising the steps of: 

forming an insulating layer on a semiconductor 
substrate; 30 

forming an interconnect metal film on the in- 
sulating layer; 

fcrrr.ing. cn an entire surface of the intercon- 
nect rr y-y. :*\:r.. a first insuiati.-.g film having a low 
sre* £ vomica:. mcchan^s' polls; '.ing 3:: 

f>::\.:V-:a:iy an:: s^^vely etc;v-*~ the first 
i-.s.::^.*-.:; VA'n and the- i:* tor connect m film tr 
»V-n a iowor interconnect: 

f;-» o*. a^ c- ! .sro resulting syrta:^. a sec- 

--d i"; .: : &t^; i'-'-r. having « pushing -otv higher 

a: v. •:■ :!-.« first ins.ilati-.g film, '.Mat the 
l3-.vo- -".t.vconr.oc: and toe fit si i-^uvjng film 
v/h-ch r»^air.£ cn th« lower interconnect arq corn- 
p!oto!y U-jriod »n the second insulating film: 

lapping ciov.r. a surface of the second insulat- 
ing film by tine chemical mechanical polishing pro- 
cess using the first insulating film as a stopper 
thereby forming a planarized surface of the first 
and second insulating films; and so 

forming a third insulating film on the planarized 
surface of the first and second insulating films. 

According to another aspect of the invention, 
the above method for fabricating the semiconductor 
device may further comprise a step for etching a ss 
surface of the first insulating film and a surface of 
the second insulating film under a condition of 
etching rates common to both the surfaces, so that 



the first insulating film on the lower interconnect is 
removed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and ad- 
vantages of the present invention v/ill be apparent 
from the following descriptor, cf preferred embodi- 
ments of the invention axpla:r-e£ with reference to 
the accompanying drawings. which: 

Fi^s. 1A through 10 are dagr&mmatic sectorial 
via-.vs for explaining the p':-:oss steps in a con- 
ventional method (or fatrica'/.-g a semiconductor 
device using a CMP process: 
Figs. 2A through 20 are diag'ammatic sectional 
viows for expiring the pr.:.;oss steps in an- 
chor conventional math:;: icr fabricating a 
semiconductor device usirg a CMP process: 
Figs. 3A through 3E are diagrammatic sectional 
views for explaining the process steps in a 
method for fabricating a semiconductor device 
according to a first embedirne-.t of the present 
invention; and 

Figs. 4A through 4E are diagrammatic sectional 
views lor explaining fr.e process steps in a 
method for fabricating a semiconductor device 
according to a second embodiment of the 
present invention. 

PREFERRED EMBODIMENTS OF THE INVEN- 
TION 

Mow, preferred embod'-"--*?*:* of the invention 
are explained with re's-'erc-^ J - t : 's acc-rnpa-.ying 

drav.-Jrvgs. 

F?gs. 3A th'^:.::". 35 £f- :::'s::'£m-?iat;c 
sectfe-w! views, a s: v : : :. : >s: e^ccamont 
acco:d : -*g to the iri/c-v. ;v. : : v^aV.^g '.ha pro- 
cess stops fcr fabri rating t u .i- -.u'ti-Sove: iniercon- 
ns--:i-on structure. As s*.v F" ;: HA. a- a\:;-* : :u:m 
stfv;:; ceppor a'oy <'.-V S : C a":y. r.zr 33 is da- 
po^tod tj a ihicVvv^c a:::.:t O.ii :,z a 'owar 
interconnect by a spu'.:e:i:-g :v..-v : -.::d z:\ an Simulat- 
ing fiim 32 located or. a su^c : ; a semiconductor 
substrate 31. The "l.-we.* : --*.o::on::ec: may . be 
formed by the CVO moth 3d p'ace cf'lhe sputter- 
ing method. Then, or. the- surface c f the 
aluminum silicon copper alloy film 33. a P-SiN film 
34 is deposited to a thickness cf about 0.3 um by. 
for example, the PCVD process. Thereafter, on the 
P-SiN film 34, a photoresist film (not shown) is 
applied and is developed into a pattern and. with 
this pattern used as a mask, the P-SiN film 34 and 
the lower interconnect layer 33 are sequentially 
and selectively etched by such a method as a 
selective ion-etching, whereby a lower interconnect 
33A is formed in a desired pattern as shown in Fig. 
38. 
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Next, as shown in Fig. 3C. on the entire resul- 
tant surface, a P-SiO film 35 is grown to a thick- 
ness of 1.5 urn as an interlayer insulating film by. 
for example, the PCVD process, whereby the lower 
interconnect 33A and the P-SiN film 34 are com- 5 
pletely buried therein. Then, by employing the 
CMP process, the P-SiO film 35 is polished until 
this film reaches a predetermined thickness. By 
I^is pciishir.g. a surface of the P-SiO film 35 is 
mad© Mat as soor; in Fig. 3D. In this CMP perishing in 
process, the polishing rate cf the P-SiN Mm 34 is 
about T5 that of the P-S;0 film 35 as already 
explained so that, when the polishing of the P-SiO 
li:m 35 progresses to a state wherein the P-SiN 
film 34 exposes itself, the P-SiN film 34 acis as a is 
polishing stepper and the polishing rate is then 
reduced to 15 pt the polishing rate theretofore. 

For the above reason, in the polishing process 
to continue, even if a slight error is made in the 
polishing time, there will be no occurrence of a 20 
great error in the thicknesses of the P-SiN film 34 
and the P-SiO Mm 35. That is. even when the 
polishing time is set somewhat longer, there will be 
nb likelihood that the P-SiN film 34 is polished to 
such an extent that a surface of the lower intercon- 25 
r.ect 33A is also polished. 

In this example, the desired polishing time is 
calculated based on the polishing rate obtained in 
advance and, by having the polishing progress 
controlled under such polishing time, the P-SiN film 30 
34 is allowed to remain to a thickness of about 0.2 
am. 

Thereafter, a? seen in Fig. 3E, a P-S : G film 36 
£ ^*. ; ;: *£:!--*.! : : » \r.lz'<: l is* in the cder t- 0.0 urn 

f NoO.t'i^A ^-^y a SUf?Z.:? 0' the 

:::v::- : v>: v:so?c:>;.; fi«^. 3G>5;irr.9s .fla: ix-cayse 
l^e S;: :aeo :iv> "P-"S:"0 "film 35 is ecplana- . v ;:h the 
i<;':ace of the film 34 by the CMP pc -shing. 

A V.ro^.h:;-?,:, c cponed in the i'-terlaye- relating -w 
5rf-i f ' r-S ^ fihr. 3.1. a * ;| an uCj- :■■ i".'.er- 
;:. Oxirr^Sei filwiivj^i -Y »S 

?C;fm.;-.i. Tfis .:.;:r:j:c-!os l-vo formation of multi- 
level irtte*cc?irto-! s'-'uct'j.'o. 

Sif.ee (re mvl-i-level interconnect structure ac- 15 
cording to this embodiment utilizes the P-S : N film 
34 as a stcpp.i: in the CMP polishing process, 
there is no possibility for tho lower interconnect 
33A to bo polished or the uneven surface topog- 
raph of the interlayer insulating film 35 to remain so 
even when the polishing time is less strictly con- 
trolled and. thus, it is possible to accomplish the 
planarization of the surface as desired. The P*SiN 
film 34 used as the stopper is allowed to remain on 
the lower interconnect 33A but does not remain 55 
between adjacent interconnects, that is, at the side- 
wall portion of the lower interconnect 33A. Thus, 
even when the dielectric constant of the P-SiN film 



34 is larger than that of. for example, a P-SiO film 
35, there will be no significant increase in the 
capacitance between the adjacent interconnects 
and hence no deterioration in operation speeds in 
the fabricated semiconductor device. Also, since 
there is little influence from the stress in the P-SiN 
film 34. the occurrence of any stress migraticn can 
be suppressed. 

Figs. 4 A through 4E are diagrammatic sc::icna 
viov.s for explaining the process steps ?.;r rac-fcat- 
i*-3 a structure of a second cmbcd : mer" &ce:'d:.~ .:- 
lo the invention. As show.-, in Fig. 4A, er- cV— 
silicon copper a»oy (Al Si Cu alley) film 43 is de- 
posited to a thickness of about 0.5 urn as a "wo* 
interconnect by the sputtering method c the CVD 
method en an insulating film 42 located on a s-r- 
face of a semiconductor substraio 41. Then. z-> tho 
entire surface of the aluminum silicon coppe' alley 
film 43. a P-SiN film 43 is deposited to a thickness 
of about 0.3 urn by the PCVD process. Thereafter, 
by a photolithographic technique, the P-SiN fi ! m 44 
and the lower interconnect film 43 are sequel rial* > 
and selectively etched by such a method as a 
selective ion-etching, whereby a lower interconnect 
43 A is formed in a desired patter:- as shewn \r Fi- 
4B. * 
Next, on the entire surface, a P-SiO film 45 is 
grown to a thickness cf 1.5 urn as an interlayer 
Insulating film whereby the lower interconnect 43A 
and the P-SiN film 44 are completely buried there- 
in. Then, by employing the CMP process, the P- 
SiO film 45 is polished until this film reaches a 
pr-5det5r;r. : :v3d thickness. Sy th : s p^'-Vg. a s-j-- 
fa:o t: o ^-s:0 45 :* mv:!v "vl :.c 



P-S r G fiir. 4:; ; ia;. -;y : - > ■•: 1 

c s a pelishiny stopper zno centre' r > pc ; -.irj 
Lased on th*i pciisiiing li^e ct:>:-*ei a^. f.-;ce 
f'om ths p:;isi-irg ;*aie. t 1 *) P-3 : :: fv: .J.; ■« *y : 
i to. a ::: ;*s:*e;r ;: : a:;*u! 0.2 -.*-v 

Tne "!•;-;■ 2«ss sto^s i.p tv ;:• - p. : rs ;. ; 
same as these t:; ;he :r:ethDd a^::-x:;- :;: 
emuodiment explained above. 

Next, by employing a paraiief-pfate rer.ct ; v5- o:~ 
etching (RIE) system using, for example. CFi a- a:- 
etching gas. the entire surface is etched ur.: : * the 
P-SiN film 44 completely disappears. By acc-e- 
priately setting the conditions such as the con- 
centration and the flow rate of the etching gas and 
also the pressure in the system, the etching rate of 
the P-SiN 44 and that of the P-SiO 45 can be 
made substantially the same and. in this way. the 
P-SiN film 44 and the P-SiO lilm 45 as the inter- 
layer insulating films are caused to be etched uni- 
formly without leaving any undesirable topography 
or a step on the surfaces of those films. As a 
result, the P-SiN film 44 on the lower interconnect 
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43A is completely removed as seen in Fig, 40. 
Needless to say that, even though the surface of 
the lower interconnect 43A made from aluminum 
alloy is then exposed, the same is not etched. 

Thereafter, as saen in Fig. 4E, a P-SiO film 46 
is deposited by. for example, the PCVO process, to 
a thickness in tho order of 0.8 urn on the entire 
su'.'aco tc ccm.c'oto tno intsriayer insulating film. 
TV- s^-'n;- ■;• ?:e int: ; ayor ir.sul<-.: :* J Cirn 4G 
■.•.v.!"-:-?: •* .• surfaces cf urdcr- 

P-K C- "o ■ -Civo flattens: j by tho 

Cjap ;;: r :- : ' : . ;.v;ss tne RlE etching. A 

'.:-::-j'j^:*.-!:: J -* U ::;:ctv:!d i:' the interlayer insulating 
fi.'m 4G ar.d av. u:;per ir.tor ccnr.ee t 47 of, for exam- 

a'um,n.;:n a'*:y is termed. This completes the 
::'T5:;;r. -/ tho ;v.i:':-:e/v' interconnect structure. 

I:; tho ?:vji-i-:ovo! structure thus formed accord- 
ing to this second embodiment cf the invention, the 
P-SiN 44 used as tho stepper in the CMP polishing 
process does net remain at all in the structure, 
which means that any increase in the capacitance 
bo-ween the adjacent interconnects or any occur- 
rence cf stress migration that may be due to the 
dielectric constant of the P-SIN 44 can be com- 
pletely and relia:::y prevented. 

As explained above, according to the first em- 
bodiment of the invention, the interconnect metal 
film and the first insulating film used as a stopper 
in the CMP polishing process are simultaneously 
patterned to form the lower interconnect. Then, the 
interlayer insulating film as the second insulating 
film is formed and this film is polished and 
ptana^z-:-? *:y fr:- CM? excess. The first insulating 

f:\. r • . ; £ .- VT>:! '-5. £ P-S"t\' '*t:r.. ^OS 

■ • v.:wz."WV.s. T**-3 

. :. .; . : ■•■ A . :n;\::i? ::-<oven- 

; r a- • ..- t-; car.s-iitar-ce t-utweon the 

c:\z a**:: t : *.o c-nnancc-nvsni cf the 
■v-a::»!:ty ;** i" : s nduric* devij* by sup- 

:•-•■££>* 3 V • '..■..:»**.; ; x Z;>'SZt\ ' Z". SpO-J .!.* if. the 

v- -. : . % : •>-:. .^j'^-.Tv V stress 
*- :-a: : .-■ ■ - ; ;ts. 

Ai-;. a. j t; •* ; second embodiment of 
ih.o-.tor*. si- :•» t>.o f st insulating film used as 
£t:;;:;;ci in -r-.-j C:V.P p- cress is completely 
ror-'wVO'J i:y .v.: : vnj. th» first insulating film con- 
stituted L;. fo: •".■■■amp:*. P-S:M does not remain at 
in t*v*» inu!t*!-3vel interconnect structure. This 
results in a further improvement against the lower- 
ing of operation speeds in the semiconductor de- 
vice and the occurrence of stress migration in the 
interconnects. 

While the invention has been described in its 
preferred embodiments, it is to be understood that 
the words which havo been used are words of 
description rather than limitation and that changes 
within the purview of the appended claims may be 
made without departing from the true scope and 



spirit of the invention in its broader aspects. 
Claims 

5 1. A method for fabricating a semiconductor de- 
vice having a multi-level interconnection struc- 
ture, said method charactered by comprising 
the steps of: 

forming an insulating layer (32) on a semi- 
;c ccr:;f-.:ct;r substi'^t": (31 1: 

fyn-.ir.g an i^:-.:r :?n.-v:-c: rrotal f : :*r. (33; cr. 
saic: insulating lay.;;: 

forming, on an entire surface of said inter- 
connect metal film, a first insulating film (34) 
is having a low polishing rate in a chemical me- 

chanicai polishing process: 

sequentially ar.ei selectively etching saio 
first insulating film (34) and said interconnect 
metal film. (33) to form a lower interconnect 
20 (33A); 

forming, on an entire resulting surface, "a 
second insulating fihn (35) having a polishing 
rate higher than thai of said f?rst instating film 
(34), so that said lower interconnect (33 A) and 
25 said first insulating film (34) which remains on 

said lower interconnect are completely buried 
in said second insulating film; 

lapping down a surface of said second 
insulating film (35) by the chemical mechanical 
oo polishing process using said first insulating film 

(34) as a stopper thereby forming a planarized 
surface of said first and second insulating films 
(34.35): and 

a l r'-t. ;.".5.i'at>.s ? v-n (3ui on sa : d 

;:'a-*^r;v^;: c ;: ..; : . ■ ■. - ; c- : ; ; : fv f: a:*^ SOCOr? 
i^Sr.iiati**.:: 'i-'V.s. 

2. A rvi-t-uo for W--i v.:="::g a £vT'::0:v::.::' ^ de- 
vice acccJing t: ci^: \. :r which s^d inter- 

to -ornect -neto 1 1.' y?.2) ferried by * sputter- 

ing :nst ; \-5. 

3. A caqVizS izr faWrat 1 *^ a sorr'cend .:ctor de- 
vice according so ' zte'ir i. v.!ii-h each cf 

:5 said first, soccrtd ar;: \t\ insula^ng films 

(34,35.36) is formed £ plasma-assisted 
chemical vapor exposition method. 

4. A method for fabricating a semiconductor de- 
so vice according to claim 1, in which said lower 

interconnect (33 A) is formed by a . selective 
ion-etching method. 

5. A method for fabricating a semiconductor de* 
ss vico according to claim 1. in which said first 

insulating film (34) Is formed of a plasma sili- 
con oxide (P-SiO) film. 
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6. A method for fabricating a semiconductor de- 
vice according to claim 1, in which said first 
insulating film (34) Is deposited to a thickness 
of about 0.3 urn on said interconnect metal 
film (33). 

7. A method for fabricating a semiconductor de- 
vice according to claim 1, in which said sec- 
ond insulating film (35) is formed cf a plasma 
silicon nixtea (P-SiNj film. 

e. A method for fabricating a semiconductor de- 
vice according to claim 1. in which said sec- 
ond insulating film is deposited to a thickness 
of about 1 .5 urn. 

9. A method for fabricating a semiconductor de- 
vice having a multi-level interconnection struc- 
ture, said method characterized by comprising 
the steps of: 2o 

forming an insulating layer (42) on a semi- 
conductor substrate (41); 

forming an interconnect metal film (43) on 
an insulating layer; 

forming, on an entire surface of said inter- 2 s 
connect metal film, a first insulating film (44) 
having a low polishing rate in a chemical me- 
chanical polishing process; 

sequentially and selectively etching said 
f'rst insulating film (44) and said Interconnect so 
metal film (43) to form a lower interconnect 
(43A); 

forming, on an entire resulting surface a 
secwcf insulating film (.j 5 , hav* 3 a polishing 
rst* .'vyw than iha: c? sa^J fir*: r.s-j&ng nun r = 
K4; v:g t s&id !o-.vo- intercede: i43A) ancf 
sa-J first insulating film (44) v.-hich remains on 
sac >owor interconnect arc comp^oiy ouried 
m second insulating film (45); 

!ap;:ing down a sv:iace o.- ' sa i-j second .;o 
"••^a-na (*5) by the chamlra! mechanic*' 
p3l.Sh:ng prccess using said f:rs{ insv] ^ rig fi , m 
(44j as a stopper thereby fo.-mir.g a plonari»e3 
surface cf said first and second insulating Mms 
(44.45); fs 

etching a surface of said first insulating 
|'lm (44) and a surface of said second insulat- 
ing film (45) under a condition of etching rates 
common to both said surfaces so that said first 
insulating film (44) on said lower interconnect so 
is removed; and 

forming a third insulating film (46) on said 
planarized surface of said second insulating 
film (45) and said lower interconnect. 

55 

A method for fabricating a semiconductor de- 
vice according to claim 9. in which said first 
insulating fj| m (44) is removed completely by 



employing a parallel-plate reactive-ion etching 
(RIG) system using CF, as an etching gas . 

11. A method for fabricating a semiconductor de- 
vice according to claim 10, in which a con- 
centration and a flow rate of said etching gas 
and a pressure in said pars'^-plate react- 
ion etching (RlE) system a-e c-trollod so the- 
a:; etching rate cf safe first irj./at.ng film (44 1" 
becomes substantially t u e sa—s £s tha: cf s<ct 
second insulating fi;,n (45). 

12. A method for fabricating a semiconductor de- 
vice according to claim 9, ,V, .,~; Cn saW in;er . 
connect meta! film (43) is form si by a sputter- 
ir*g method. 

13. A method for fabricating a serr. conductor de- 
vice according to claim 9, in which each of 
said first, second and third insulating films 
(44,45.46) is formed by a plasma-assisted 
cheirvca! vapor deposition merhcr". 

14. A method for fabricating a semiconductor de- 
vice according to claim 9. in which said lower 
interconnect (43A) is formed by a sslective 
ion-etching method. 

15. A method for fabricating a semiconductor de- 
vice according to claim 9, in which said first 
insulating film (44) is formed of a plasma sili- 
con oxide (P-SiO) film. 

fV- (44. is isi;-: ;.; a »\izk\-n* 
a0X:t 0.3 u;r, o-i ZCi : 7. ir'*— vvvv 
:43;. 

17. A m^tcd f-r fabricating a io:r/::-;d:jc5-:r c*- 
asovr.:!''-.g to ziz'-v. S. - - 
O'i H film i45i is 'jrin-S' 

s;;>^ ;:flr!de (?-S?Mi 5:Sm. 



a iz-c^rh 



18. A method for fabricating £ sem-t^ductcv <-*. 
vice according to claim 9. in v:-V:-. said sec- 
ond insulating film is deposited tc a lhicfcne« 
of about 1.5 um. 
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FIG. 4A 




FIG. 4B 
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FIG. 4C 




FIG. 4D 
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FIG. 4E 
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